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AUTHORS: Kasymbekova, K.K. and Presnyakov, A.A. (Alma-Ata) 
TITLE: On the plasticity of ordering alloys of the system 


magnesium-cadmium 


PERIODICAL: tevestiya Akademii nauk SSSR, Otdeleniye tekhnicheskkh 
nuuk, Metallurgiya i toplivo, 1961, No.4, pp.101-102 


TEXT: By numerous investigations of the Mg-Cd system the 
existence of the following three compounds, forming from the solid 
solution as a result of ordering during lowering of the tempera-~ 
turerwas established? Mg.Cda, MgCd, MgCd,. Ye. M. Savitskiy and 

vy. V. Baron. (Ref.1: Tzv AN SSSR, OKhN, 71952, No.3, 392-396) 
found. that all the three compounds form considerable ranges of 
homogeneity and have a high ductility combined with a low hardness. 
However, these authors did not carry out 4 systematic investigation 
of the properties of these compounds with changing temperatures, 
This paper is devoted to studying the mechanical properties of 

the avove mentioned compounds, which form during the process of 
ordering and are nearest in structure to solid solutions. All the 
three compounds were studied in the as-cast state and the compound 
MgCd was also investigated in the homogenized state. The alloys 
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On the plasticity of ordering ...- 
£073/E535 


were melted in a graphite crucible using 4 carnallite flux. 
Magnesium and cadmium were used as charge materials. From the cast 
blanks. specimens for tensile tests were machined with a gauge 
Length of 20 mm and a diameter of 5 mm; the tests were made with 

a loading speed of 1 to 2 mm/min. Specimens from an alloy with 

a composition approaching the stoichiometric MgCd composition were x 
homogenized for 145 hours at 210°C, The test technique was the 
same for all the specimens: heating to the desired temperature in 
10 min, holding at that temperature for 30 min, fracturing. 

The contraction was taken as a measure of the plasticity. The 
Mg,Cd compound was most thoroughly investigated in the temperature 
rafige 125-400°C; the compound MgCd in the temperature range 
225-400°C in the as-cast state and in the temperature range 

20- 400°C in the homogenized state; the - compound MgCd. in the 
temperature range 20-175°C. Analysis of the obtained data (Fig.1) 
shows that the Mg,Cd and MgCd compounds in the as-cast state show 
two contraction minima, one as the ordering temperature and the 
other slightly above that temperature; the plasticity increases 

on further increase in the temperature. For the compound MgCd 

in the as-cast state a contraction minimum was also observed at the 
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ordering temperature and a sharp increase in plasticity followed 
with a slight drop in plasticity at about 300°C, In testing 
‘Ba homogenized specimens of the compound MgCd (Fig.2) the authors 
observed only 4 uniform increase of the contraction with 
temperature. Above 150°C the plasticity remained constant and no 
anomalies were observed in the contraction curve. However, the 
elongation determined in the same tests showed an appreciable 
maximum (zp to 165%) at about 280°C within a very narrow range of 
temperatures slightly above the temperature of complete disorder~ 
ing (250°C). It is known that sucn unusual effects, referred to 
as Nguper-nlasticity"» are observed in the case of intensive 
diffusion during the stabilization of metastable specimens. 
Ubviousiy, the process of establishing complete disorder during 
the heating is delayed somewhat and develops extensively in a 
rature range slightly above the point of order- 
tion. The difference in the change in the 
perature in the as-cast and the 
in as-cast alloys 


narrow tempe 
disorder transi 
plasticity of alloys with tem 
homogenized states can ba explained as follows: 
a certain degree of long-rmge order occurs which appears on the 

X-ray diffraction patterns in the form of super-structure lines; 
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on increasing the temperature the degree of ordering increases. ; 
The process of ordering has the highest speed at temperatures 
slightly below the order-disorder transition temperature, which 
also manifests itself by a maximum in the plasticity of the 

MgCd compound at 75°C and the Mg,Cd compound at 140°C and the 
MzCd°compound at 220°C. If the fZemperature increases further, 
the kinetics of the process of ordering becomes less intensive 
and the plasticity indices decrease accordingly. At higher 
temperatures the reverse process takes place, namely, disordering, 
which yields a maximum plasticity: at 140°C for MgCd,, at 280°C 
for MgCd and at 200°C for Mg,Cd, In investigating Ordered 
specimens of MgCd the high dégree of ordering leads to intensive 
disordering, even in the temperature range 100-150°C, as a 
result of which there will be an appreciable increase in the 
contraction; this process is most intensive at about 280°C and 
manifests itself by the effect of super-plasticity. Thus, 
experimental data on the plasticity of the compounds MECd, MgCd 
and MgCd.,, formed by the process of ordering, indicates that 
their dissociation (disordering) on increasing the temperature is 
Card 4/60 
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plastic propertics and, secondly, by an anomalous increase in 
plasticity at certain temperatures. There are 2 figures and 
3 Soviet references. 
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AUSHOR: Presnyakov, A. A. 
TITLE: On the temperature dependence of tensile strength 


PERIODICAL: Referativnyy zhurnal, Metallurgiy®, no. 3. 1962, 17. abstract 31107 
("Pr, In-ta yadern. fiz. AN KazSSR", 1961, 4, 107-110) 


carried out upon the temperature dependence of 


the tensile strength Sp of commercially pure zn. A Functional dependence was 
established of Sp upon the temperature for Zn, containing four regions: 1) the 
prittle zone (20 - 75°C), 2) high ductility zone (75 - 18 c), 3) 2-nd 
prittleness zone (18 - 350°C) , h) 2-nd nigh-ductility zone (350 - 400°C) . 
This variation in Sp is explained by the change in tne ratio of Sp to the shear- 
ing strength 2 Spf ly 2 2; when Sp/ y s2 the destruction 4s brittle, when 
S)p/tx p2 - viscous. There are 25 references, 
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TITLE: piffucion mechanism of plasticity 


PERIODICAL: Neferativnyy ghurnal » Fizika, no. 3, 1962, 5°, abstract 3E375 
("tr, In-ta yadern. fiz., AY Ka7Ssn", 1961, V- i 412 = 115) 


TEXT: A aiffusion mecnanism is proposed to. explain the phenomena observed 
in the plastic aeformation of metals and alloys- Tt is assumed that individual 
atomic chains are split in the inhomogeneous field of stresses of the deformed 
specimen, resulting in @ yacancy as the atoms of the surrounding chains are dis- 
placed. The true mechanism of Wgiffusion” plasticity without nardening js pos- 
sible only if the quantity of excess vacancies remains constant in tne deforma 4 
sion process. In the contrary case, hardening sets in. The process of diffusion 
plasticity must be ensured by 4 sufficient atom mobility which depends on sempera— 
ture. in solid solutions, some secondary aiffusion processes may take place with 
derormation, and act upon plasticity by influencing atom mobility. Jt is stated 
tnat all currently known facts concerning the plastic deformation of metals and 
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AUTHORS: vinnitskiy, A. A,, Presnyakov, A. A, 
The axperimental determination of the coef fielent of friction at 


TITLE: 
swaging. 
PERIODICAL: Referativnyy ghurnal, Metallurgiya, m0. 3, 1962, 75, abstract 30%83 
("Er, In-ta yadern. ciz, AN Kaz55k, no. H, L961, 116-121) 
TEXT : The experiments on determining the coefficient of external. fiction 
are described. They were earried out by means of a slitted striker, developed 
by the author's, 4S well as by the shear me thed suggested by IL.1. Pavlov and 
Pp. S. Kostychev. cylindrical samples 20 mm high and 16 mm in diameter made of 
annealed cu, JI & (L&) and S162 (162) orass and argentan were used, To deter-. 
n zone special experiments were done: 4 
f it was deter- 


f the adhesio 
nat part o 


avn on the contact surface and tha 
vined whieh was not deformed. The results obtained arc pr 
the form of dependences of the coefficient of external. fric 
of deformation. The regularities in the changes of the coc 
friction, determined on poth devicas, practically coincide; 


mine the extension 0 
s in 


number of circles was ar 
esented on diagram 


tion and the degres 
fficient of external 
at low degrees 
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of deformation (under 10%) the coetYiclents cf external frietion are very near 
to G.5; at equal degrees of deformation the coefficients of external friction 
coincide for different alloys, and with the inerease of the degree of deformation 
the coefficient of external friction decreases in all cases tending to a value 
lower than 0.1. At high rates of deformation the values of the coefficient of 
external friction are equal. in cases of maxinum extension of the adhesion 

zone the coefficient of external friction has the highest value, consequently 
xactly to the adhesion zone correspond the highest coefficients of external 
friction. The authors maintain that their experiments have proved the existence 
of two kinds of friction: of the adhesion friction with the coefficient of 
excermal friction of ~70.5 and of the Sliding friction with the coefficient of 
envernal friction several times lower, and that the opinion of A. I, Tselikov 
and 4, A, Korolev about the inconstaney of the coefficient of external friction 
and its relatively low value in the adhesion »ona should he considered as an 


erroneous one, See RZhMet, 1961, 61321. There are 15 references, 


V. Ferenots - 


{Abstracter's note: Complete translation] 
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AUTHORS: Nygandayev» Ge Ne» presnyakovs he fea canaidate of Physics 
and Mathematics as 
TITLE: Effect of the rate of crystallization upon the properties 


of metallic golid solutions 


PERIODICAL: Akademiys nauk Kazakhskoy SSRe vestnik, 1961, 20° 5 (194) > 
14 - 18 


pEXT: The authors studied (Ref e 6; Trudy Institute yadernoy fizikis 
tom IV, 4961, in print) the effect of the rate of crystallization upon 
the dendritic gptructure in commercial-grade metalse The properties of 
casting metal are changed by acvelerated crystallization: put the causes 
i icity often 
occurs This gubject is therefore of acientific and practical interest. 
The present paper deals with the effect of the rate of orystallizetion 
upon homogeneous solid golutionss io Gos O aluminum pronze with an 
aluminum content of 4,02, 209% 4,09 Aol» AoI15 5 84; Toit 8.05, 8290s 
and 97 Soe Bach alloy was either crystallized (1) very fast (cast on 
a massive copper plate)» ox (2) very slowly (in 4 furnace) phe following 
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structural differences were found between (1) and (2): (1) The grain / 
gize in specimens first increases with increasing Al concentration until 7 
the maximum is reached at ~ 3 % Ale At 71% Al, @ rapid structural 
refinement sets in, Between 4 and 7 % , the structure is typically 
dendwitic, and is refined as the content of the alloying element increases. 
The & + eutectoid is never included. An oxide film sometimes causes 
certain phenomena on the ground surface. The authors found that 

high-alloy bronzes in case (1) were metastable. (2) Contrary to Gar 

the specimens of (2) have no microscopically visible dendritic hetero- 
geneity. A large number of twins occurs (maximum at 7% Al). The 

outward appearance of specimens is similar to that of deformed and 

annealed alloys. The second phase becomes visible at an Al content of 

8.9 %. The lowest grain size was observed at 2.0 % Al, the highest at 

5 - 6 % Al. Fast and slowly crystallizing alloys thus deviate considerably 
from the state of equilibrium and are, therefore, largely metastable. 

The microhardness of the alloys changes regularly daspite a certain spread. 
Higher concentrations of the alloys increase the microhardness in (1) and 
a also after deformation and subsequent annealing. The gpecimens of 

(1), however, are always softer than those of (c), The differences vary 
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between 35 units (at 1.02 % al) and 65 units (at 9.7% Al). With an Al 
content of approximately 1%, the microhardness decreases probably due 
to the oxidizing effect of Al. The microhardnesses of (1) and (2) are 
practically equal after deformation and annealing. The index of micro- 
hardness increases if the specimens of (1) are equilibrated, It is 
known that the spread of the microhardness is an index of the formation 
of microheterogeneity. It was lowest in specimens of (1). This is in 
agreement with the published data, according to which the separating 
diffusion is suppressed in fast crystallization. The spread of micro- 
hardness rapidly increases if the specimens of (1) are equilibrated by 
deformation and annealing. As far as the authors know, this has never 
been stated in publications. They assume thig phenomenon to be due to 

a heterogeneity in the state of equilibrium. Apparently, is has nothing 
to do with the heterogeneities II and III (Bochvar A. Ao, Zhadayeva 0. Se, 
Ref. 9: "Izvestiya AN SSSR", OTN, 1945, no. 9; Kasymbekova K. K., 
Presnyakov A. A. 0 prichinakh mikroneodnorodnostey tverdykh rastvorov 
(Causes of microheterogeneities of solid solutions) Metallovedeniye i 
termicheskaya obrabotka metallov (in print)). The lattice constants are 
smallest immediately after hardening, somewhat larger after deformation 
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and annealing, and largest in case (2). These changes of the constants 
are caused by different degrees of saturation of solid Al solutions in 

Cu with admixtures, and by larger or smaller thermal stresses. Hence the 
relation between the metastability of Cu-Al alloys in fast crystallization 
and certain distortions in the crystal lattice. At the laboratory of the 
authors, Yu.A. Gorbai’, Engineer, was the first to find that the lattice 
constant was anomalously changed for unknown reasons at 3-4 % Al. 
Finally, the authors state that in solid solutions of Al in Cu (like in 
commercial-grade metals) a metastable state occurs in fast erystallization 
which shows low dendritic heterogeneity, low grain hardness, and a 

smaller lattice constant. The lower microhardness of the solid solution 
is explained by the course of stabilization in the determination of micro~ 
hardness. The authors assume that the stabilization after fast crystalli- 
zation may take place more or less intensively also in the case of several 
other nonferrous metal alloys. This may cause various deviations in 
casting and alsoin the treatment under pressure. The mechanism of 
development of high metastability in fast crystallization and the stabili- 
zation kinetics therefore require further studies. Papers by I. I. Novikov 
are mentioned. There are 3 figures and 10 Soviet-bloc references. 
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nen-un: formity Je particudar.y pronounced in the case of long 
duration atnealing and queaching | 1000°C. LO hours) Stow cooling 
after amnealing Leeds t2 @ detrease in the non-uniformities 

The highest non-uniformity wna the microhardness as well as in the 
Lattice parametur was abserved on quenching from temperatures 
which are near to the Gadus temperature {fFig.2) if the 
annealing tempruratures ire high encugh. the non-uniformit: 

af alloys with various nickel rontents remain unchanged ‘the 
results have shewn the i 


- Concentration Ben-uesformities in solid sotutions can be 


cbzerved alse« i m4 elenging te the centinuous series oft 
E i formation of 


’ The noneuniformity 

tncreasing with ancseesing degres cf alloying. 

3. The non-uniformity tnecreases with increasing annealing 
temperature. 

jhnus the non-unafermity has uothing to do with dendritic Liquatiron 
but as due te a stable enrichment of individual areas with one of 
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the components of the alloy at elevated temperatures. Such a 

phenomenon is referred to as type III heterogeneity. The following 

conclusions are arrived at: : 

1, In sclid solutions considerable discrete concentration non- 
uniformities are observed which prepare phase transformations in 

’ temperature ranges which are sufficiently distant from the line 

, of equilibrium of the diagram of state. 

2. The cause of occurrence of such type III heterogeneity is the 

diffusion which precedes the reconstruction of a crystal lattice 

at temperatures and concentrations at which phase transformations 


occur. There are 2 figures and 8 Soviet references. 
> ASSOCIATION: Institut yadernoy fiziki AN Kazakhskoy SSR 
(Institute of Nuclear vhysics Kazakh SSR) ‘L 
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Fig.l. Legend. 


Dependence of the 
' magnitude of the 


Fig.2. Legend. 

Values of the parameter 
a and the scatter fa 

‘ parameter calcu- as a function of the 

: lated along the nickel content (wt.%) 


‘ individual spots . in alloys of the Cu-Ni 
‘ of the line (420) : 


_on the zinc 
' content for 
a-brass (200°C) 
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E193/E383 
Z AUTHORS : Presnyakov, A.A- and Starikova, GV. 
ee 
TITLE: On the nature of anomalous plasticity of two-phase 
brasses 


PERIODICAL: Fizika metallw i metallovedeniye, Vel2, no» 6. 1961, 
873 - 878 


TEXT: In continuation of their earlier work (Ref. 3: 
Izv. AN SSSR, OTN, Metallurgiya i toplivo, no- 1, 1960) 

P the present authors studied the relationship between plasticity 
of brasses \56 (L56) (a+f8-brass), L52 and L51.5 (p-brass) and 
150 (p+y-brass), on the cne hand, and phase transformations taking 
place in these alloys, on the other. To this end the elongation 
of tensile specimens tested at various temperatures and at a 
strain rate of 10 mm/min was measured, and the temperature~ 
dependence o2 the electrical resistance of L52 and L50 and 
lattice parameter of L52 was determined. The results are reprod- 
uced graphically.» In Fige l, elongation (6, %) of alloys indi - 
catud by each curve is plotted against the test temperature ( C). 
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In Fig. 36, the electrical resistivity (0x 10° ohm cm) of 
L52 (1efthand scale) and L50 (righthand scale) is plotted against vA 
the temperature ( ial Finally, in Figs 4, the lattice parameter a2 
{kX) of the Be phase containing 52% Cu is plotted against 

temperature (°C). Analysis of the experimental results correlated 
with the constitution diagram of the Cu-Zn system led the present 
authors to the conclusion that the anomalous increase in plasticity 

of brasses on heating is associated with the increasing proportion 

of the S-phase, which is very plastic at elevated temperatures, 

The existence of an intermediate 8. ~phase was postulated and it 


was suggest ed that the transformation of the §'’~-phase, stable 
belew 460 °C, took place according to: 


Bi > By > (a + B) > B- 
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NYSANBAYEV, GoNo3 PRESNYAKOV, A.A.w, kand.fiziko—matematicheskik nauk 


Effect of crystallization rate on the properties of metallic solid 
solutions, Vest.AN Kazakh.SSR 17 no.5:74~-78 My '4l. 
; (MIRA 14:6) 
(Crystallization) (Alloys) 
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PRESHYAKOV, A.Ao; Prinimal uchastiye: GORBAN', Yu.A. 


Determination of crystal lattice parameters on the ray 
patterns of macrocrystalline specimens. ‘Zav-lab. 27 n0.6:669-691 
"6%. (MIRA 14:6) 


1. Institut yadernoy fiziki Akademii nauk KazSSR. 
(Crystal lattices) (Radiograph) 
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PHASE I BOOK EXPLOITATION S0V/6053 
Presnyakov, Aleksandr Aleksandrovich 
een AN GPOVicn © 


Pizika protsessa prokatki (Physics of the Rolling Process) Alma~Ata, 
Izd-vo AN KazSSR, 1962, 192 p. 1800 copies printed. 


Sponsoring Agency: Akademlya nauk Kazakhsioy SSR. Institut metal - 
lurgii i obogashchentya, 


Resp. Ed.: I. a Grinman; Eds.: L, 8. Rzhondkovskaya, and 
Yu. N. Kuznetsov; Tech, Ed.: A. G. Khudyakov, 


COVERAGE: The book presents an analysis of experimental materials 
relating to metal deformation during rolling. On the basis of 
this analysis the author comes to the conclusion that there is 
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a considerable nonuniformity in the distribution of deformation, 
Recent experimental findings on external friction and the 
structure of the deformation zone are discussed, No persone 
alities are mentioned. There are 139 references, mostly Soviet, 
TABLE OF CONTENTS: 
{ 
Ch. I. Development of Plastic Defcrmation in Rolling 


Ch. II. Friction in the Pressure Working cf Metals 


Ch. III. Structure of the Deformation Zone in Rolling 


Con¢clusion 
Bibliography 
AVAILABLE: Library of Congress 


SUBJECT: Metals and Metallurgy 
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AUTHORS ; Presnyakov, A.,Ac, Chervyakova, V.V., Novikov, A,V.., 
Basina, A.N. 

TITLE : About the possibility of hot rolling brass 3 63-1 
(LS63~-1) 

PERIODICAL: Tsvetnyye metally, io.l, 1962, 78-80 

TEXT : The article records experiments to develop brass, suitable 


for hot rolling at high temperature, also tests made to determine 
the effects of temperature and rate of cooling on the ductility of 


the alloy, Micro-analyses were made to study changes in the 
structure of the metal and the influence of small quantities of 
silicon, An alloy of 62.5% Cu, 1.36% Pb and 0.3% Si had good 
plasticity at temperatures up to 700/800°C. There are 3 figure: 
and & references: 3 Soviet-bloc and 1 non~-Soviet-bioc. 
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KLYUCHNIKOV, Yu.F.; PRESNYAKOV, A.A 


Changes in the electrical resistance of brasses close to the 
stoichiometric compositic:: 


32 Cu32n during various heat treat~ 
sot Trudy Inst. met, 4 suageSheh. AN Kazakh, SSR 4:82-86 


(MIRA 15:8) 
(brass--Zlectric properties) 
(Metals, Effect of temperatiure on) 
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; 1048/1248 
ANTHOR: Presnyakov, A.A. 
TITLE: A study of anomalies in the plasticity of metallic 


alloys 


‘PERIODICAL: Akademii Nauk SSSR, Vestnik. no. 7, 1962, 60-63 


Be 


PEAT: At the Physico-technical Institute of the Academy 
ol Sciences or the Kazakhstan SSR. copper, aluminum, gine and 
magnesium-based ¢ loys were studied, to determine the effect of 
composition,aperature, 2nd state of the alloy on the anonslies. 

in their plastic behavior.- Changes in certain physical properties 
at the a?tloy, sch as electric conductivity, microhardness, etc., 
were also investigated. The anomalies are associated with the 
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A study of anomalies... 


strte of the crystalline lattice of the alloys, and localized 
"dips" in plasticity were observed in almost nll cnses of trans- Va 
erystalline failure. The decrense in plasticity is proportional to 
the amount ot foreiyn atoms in the crystalline lattice. ‘The "dips" 
Gppear when the rate of stabilization processes is lower than 

that of deformation processes. They are associated with recrys~- 
taliication end ordering in brass, Cu-Ni alloys, and Al bronres, 
with aging and recrystallization in tin bronzes, and with aging, 
recryst2llication and dissolution of the second-—phase perticles 

in Al-Cu and Al-7zn alloys. The occurence of diffusive stabili- 
gation processes causes distortions, which, together with the 
defprmation-cause¢ distortions, lead to a considerable decrease 

in plasticity. guperplasticity is observed in cases in which 
stabilization processes are very rapid e.y., in eutectio Al-7n 
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alloys, as well as in seme metastable cast nlloys of eutectic 
Composition. In the ense ot simple and lead-containing x + ; 4 
brasses, the increase in plasticity is essociated with the ¢o~ 

_ phase transition, i.e., with the metastahility of the alloy within 

a certain temperature range. Part of the above experimental results 

were used Successfully to i:ucrease the Plasticity of technical 

alloys manufactured at the Balkhash non-ferrous alloys plant. 
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STARIKOVA, G.V.; PRESNYAKOV, A.A, 


Investigating the electrical resistance of the Al-Zn 

eutectoid., Trudy Inst. met. i obog. AN Kazakh. SSR 

5:175~178 162, (MIRA 15: }1) 
(Aluminum-zine alloys--Electric properties) 
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Experimental study of the ki 
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superplasticity in metastai 
sutectics, Trudy In i oe 
See ise ae y Inst. met. i obog. AN Kazakh. SSR 


(Eutecties) (MIRA 15:11) 


(Plasticity) 
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E202/E492 
AUTHORS : Starikova, G.V., Presnyakov, A.A, 
TITLE: Evaluation of metastahle casting eutectics in 


connection with the phenomenon of "superplasticity" 


PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.5, 1962, 
769-771 


TEXT: Superplasticity was observed earlier in casting eutectics 
of the Pb-Sn and Mg-Cu system (Izv. AN SSSR, OTN, no.1, 1961) 

and it was attributed chiefly to the eoncentvati on of 
nonequilibrium in the eutectic alloy obtained during quick cooling. 
The authors studied the degree of nonequilibrium in terms of the 
minimum relative amount of atoms, the transfer Of which may 

revert the alloy to the state of full stability. Making a number 
of assumptions concerning the statistical distribution of 
components and dividing the alloy into two zones viz. first type 
in which the decomposition of the alloy leads to the formation of 
a-phase grains and the second type which produces grains of 
p-phase, the authors arrive at an expression for the total relative 
number of atoms diffusing through the boundaries of the above zones, 
Card 1/2 
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The latter expression shows that the highest degree of 
nonequilibrium (q = 0.5) occurs when the content of the second 
component in the eutectic is 50% and the solubility in the a- and 
f-phases with respect to both components is very small. . The 
increase in 4: does not always correspond to the actually 
attained nonequilibrium there being also other factors causing the 
superplasticity which are not fully discussed. Altogether 

22 systems are listed in the order of the ascending . These 
eutectics are divided further into three groups: lst - with 

n < 0.11 in which there is no superplasticity; 2nd ~ with 

n = 0.11 to 0.24 which shows increased plasticity and sporadic 
superplasticity and 3rd group with > 0.24, which is considerably 
different structurally and cannot be satisfactorily explained in 
terms of 7 alone, There is 1 table, 


ASSOCIATION: Institut metallurgii i obogashcheniya AN Kaz.SSR 
(Institute of Metallurgy and Ore Enrichment AS Kaz.SSR) 


SUBMITTED: April 3, 1961 (initially) 
November 27, 1961 (after revision) 
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Certain peculiarities of the recrystallization of ordered alloys. 
Fiz, met. i metalloved, 14 no.32461-462 S '62, (MIRA 1539) 


1. Institut metallurgii i obogashcheniya AN KazSSR. 
(Alloys--Metallography) (Crystalli-ation) 
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PRESNYAKOV, A.A.3 CHERVYAKOVA, V.V.; NOVIKOY, A.Y.; BASINA, A.N. 


“Possibility of hot rolling LS63-1 brass, TSvet. met, 
78-80 Ja '62, 
{Rolling (Metalwork)) (Brass) 
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PRESNYAKOV, A.A.; CHERVYAKOVA, V.V.3 NOVIKOV, A.V.; FRIDMAN, L.P. 
el 


Optimam procedure for the hot working of LS5%1 brass. es 
: 0.828283 Ag ‘62. : 
meee (Brass) (Rolling (Metalwork) ) 
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"Me beneficial effect of Ce on the ductility of brass," 


report presented at the Conf. on New Trends in the Study and Applications of Rare 
Earth Metals, Moscow, 18-20 Mar 63 
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RESNY Aleksandr Aleksandrovich; GRINMAN, I.G., otv. red.; 
GLAZYRINA, D.M., red.3; KHUDYAKOV, A.G., tekhn. red. 


{Physical nature of plasticity anomalies in metal alloys] 

Fizicheskaia priroda anomalii plastichnosti u metalliche- 

skikh splavov. Otv. red. I.G.Grinman, Alma-Ata, Izd-vo 

Akad.nauk Kazakhskoi SSR, 1963. 63 p. (MIRA 16:4) 
(Nonferrous alloys--Testing) (Plasticity) 
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PHASE I BOOK EXPLOITATION . 80v/6504 


Presnyakov, Meksandr Aleksandrovich 


= ee eee nth tte ee 


Fizicheskaya prioroda ‘anomaliy plastichnosti u metallicheskikh splavev 
(Physical Nature of Anomalies in Ductility of Metal Alloys). Alma-Ata, 
Izd-vo AN KazSSR, 1963. 63 p. 1100 copies printed. 


SPONSORING AGENCY: Akeademiya nauk Kazakhskoy SSR. Institut metallurgis 1 
obogashcheniya. 


Resp. Ed.: I. G. Grinman, Ed.t De M. Glazyrinas Tech. Ed.t A. G. Khudyakov. 
PURPOSE: This booklet is intended for engineering personnel of nonferrous 


metal-working plants, scientific research workers, and students concerned with 
problems of metal science. 


COVERAGE: This booklet explains the concepts of the diffusion nature of ductility 
drop and superductility on the basis of investigations of ductility anomalies 
jn brass, bronze, and aluminum alloys. No personalities are mentioned. Thera 
are 62 refererces: 46 Soviet, 9 German, and 7 Env Uishe 
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“TAUTHORS: 2 al L.I., Aytkhozhin, E.S. | Es ats 
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ase Terke Qn’ the problem of the nature of the. rheotropic Raed 
a _ brittleness vt < a3 me 
ae : } 
| "PERIODICAL: ‘Akademiya nauk ‘SSSR. Izvestiya. ‘Otdeleniye es i. 

Sy - tekhnicheskikh nauk. Metallurgiya i cues delo. 
nO. 1, 1963, 142-143 ne 


ae ‘te a old brittle ‘metal is. deformed plastically in the 
“absence of recrystallization, then the brittle state transition 
temperature decreases and the ‘plasticity ‘at room temperature 
increases. This phenomenon was called. rheotropic brittleness. 
The authors investigated the nature of this phenomenon on gine of 
.. a high purity (99. 998%). The plasticity was determined by 180° 
.. bending, using strip specimens 0,5 mm thick and 5.75 mm wide, 
the determinations being made ‘immediately after cutting, after 


6 months storing and after heat treatment at temperatures 50, 75, 
“100 etc (in 25°C intervals) up ‘to 4koo°c in air for one hour, 
In. addition, electrical: conductivity’ ‘measurements and X-ray 
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-Obtained showed that generally accepted views: on the rheotropic aor ie = 
| brittleness do not hold in the case of.zinc; on the contrary, it *s 
- Was shown that high plasticity can be obtained by deformation above 
«the recrystallization temperature. This plasticity|is retained to 
‘Some extent after the recrystallization is completed, It is. . .) fia 
thought that the views on the appearance of the rhdotropic B.S ate ee 
~ brittleness after deformation below the recrystallization ae 
temperature were due to the fact that previous investigations were | 

‘ carried out on metals with high recrystallization temperatures, 
wm... .. There are 3. figures, =e er ae ee : 


‘photographs were. taken after each heat treatment, _ The results 
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Theory of a split roller intended for measuring friction forces 
during rolling. Izv. vyse ucheb. zavo: chsrn. mete 6 no.3: ; 
133-116 163, (MIRA 16:5) 
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E073/E151 
AUTHORS : Kasymbelova, K.K., and Presnyakov, A.A- 
UCB AO bee 
TATA Ss - Physical properties of y-ophase Cu-Zn 
PERIODICAL: Fizika metallov i metallovedeniyes v,15, noel, 1963, 
134-137 
TEXT: Pub lished information on the y-phase is scanty. 
Specimens were prepared by casting and by hot-pressing at 700 "Cy a 
with a load of 30 tons giving Bot. reduction, using alloy made from 


99.997% purity Cu and 99.99% purity dn, either under aiv or under 
argon, Deformation of the hot-pressings was carried out by bending 
through a large angle over a small radius. This was readily carried 
out shortly after removal from the mould, but if allowed to cool by 
29-60° before testing tne specimens became extremely brittle. The 
brittle-ductile transition temperature was found to be 650-670 "Cs 
Equilibrium was achieved by annealing the hot-pressed specimens for 
90 hours, made up of 2 hours at 750°, 4 hours at 650°, 12 hours at 
500°, 12 hours at koo°®, 20 nours at 300°. 20 hours at 200°; 

20 hours at 100°. Determinations were made of the hot hardness, 
and microhardness after quenching, and bend ductility, and the 
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structure of the fracture was analysed. Conclusions, Several 
transformations were observed over a wide temperature range, 
confirming previous data on transformations at 280 and 500°, and 
revealing a new transformation at 700°. This transformation 
influences the y-phase, leading to a fall in ductility similar to 
that in solid solutions. Further work is required to clarify the 
transformations in the y-phase, Ductility does not increase 
uniformly with temperature; there is transition to brittleness at 
600-650° in cast specimens and at 500-600° in equilibrium annealed, 
In both cases there was an increase to maximum ductility at 700°, 


followed by a sudden fall to zero at 725° and 750° respectively, 
At still higher temperatures ductility increased uniformly, 
y~phase Cu-Zn can be deformed by hot-pressing in a closed die. 
There are 3 figures and 1 table. 
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TITLE: stmntaral forms of eolid Cu-Pd_ solution with the approximate composition . 
“a 14 cugPd : : ayy eS es otis F - 
Cp ee . , 
a en 63, 61-64 7 
eo o SOURCE: Fizika metallov i metallovedeniye, v. 16, no. 1, 1963, . ‘2 
an TOPIC TAGS: Cu-Pd-alloy, structure, Cu3Pd =’ | 
E sera Cu alloys with 28.8 at.% of Pd have}been studied in order to clarify .; : 
he d tails of the ordering process.;¥The castlalloy was subjected to X-ray : 4 
bam he a eae at temperatutes up to 400C, A higher heating was impossible ae ° st 
v1 “the. lack of proper eqilipment, The cast samples were rolled (8% pee ee 
iat hardened, and temperdd ‘at increasing temperatures (100 to 750C). ae a 2 
een rameter increased linearly with the increase in. tempgrature up to 300C, rere 
—_- mich it remained constant, This was, explained by th¢phase transotien en oo 
; caine by the appearance ofa new line on the x-ray pattern at 375C. e 8 


ture of the new phase (X) could not be detected because of lack of data. The 
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-samples (ever deformation and hardening at 750C) were in a disordered state. The! 
lattice parameters were correspondingly, .3. 6973 and 3.6856 kX, Tempering at the 
increased temperatures resulted in the following space lattices: 1) initial con- 
.| dition--cubic face centered lattice; 2) heating to 350C--the same; 3) to 375C-- 
'} ordered cubic face centered (superlattice); 4) 475-650C--tetragonal face centered } 
..| lattice; 5) 675-700C--the phase X (structure unknown); 6) 700C and higher--dis- 
 , Ordered cubic face centered lattice, The authors conclude that the appearance of | 
.; the superlattice marks the first stage in ‘the solid solution ordering, The final 
' stage leads to the formation of a new crystalline lattice. This is due to the 

‘\! appearance of additional binding forces between atoms in the alloy. The super- 
i...) Latedee and the’ intermediate phases are metastable transition forms, Orig. art, 

.'t has: 1 table and 3 figures. 
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otv. red.; ALEKSANDRIYSKTY , VIVE, red. 


[Automation of nonferrous metal ore dressing processes | 
Avtomatizatsiia protsessov obogashcheniia rud tsvetnykh me- 
tallov. Alma-Ata, Izd-vo AN Kaz.SSR, 15u4. 213 p. 

(MIRA 17:10) 
1, Laboratoriya elektraniki 1 avtomatiki Instituta yadernoy 
fiziki AN Kaz.SSR (fc all except Grinman, Presnyakov, 


Aleksandriyskiy). 
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Alma-Ata, Izd-vo AN Kaz.SSR, 1964. 219 p. (MIRA 17:6) 


Fareagten 
a 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010001-8" 


"APPROVED FOR 
ents RELEASE: 03/14/2001 


Bas FRETS 
ee ONE IIR AY BRENT ATR TNE NES ELES 
+ pre aseamea eral Ree aan | SEE 


CIA-RDP86-00513R001343010001-8 


SSRI BS Sr sesh ET CFE 


CHASTE Bi ESS 
heed —— ates races 
SIBLE | flies, 


oe wole = Jee ence Seekeaee ae 


A 


' ACCESSION NR: AP4029708 $/0136/64/000/001,/0073/007% 
~ ' AUTHORS: Novikov, A.V.-; Chervyakova, V.Ve3 Presnyakov, A.A. 


TITLE: Plasticity of LS59-1-Type Brass at High Temperatures 
SOURCE: Tsvetny*ye metally*, no. 4, 1964, 73-74 


tion, micro structure, zinc, lead, nickel, alloy 


| 
| 
| TOPIC TAGS: brass, plasticity, elongation, area reduction, deforma- | 
| ! 
: 
{ 


ABSTRACT: The investigation of *LS59-1" brass specimens showed that | 
after deformation and annealing, the plasticity of a cast alloy 
' always increases resulting in a general expansion of the temperature ° 
, range of deformability. Specimens contained 57.3% Cu; 0.9% Pb;. 
0.45% Ni; 0.18% Si; 0.22% Mn and 2n. Electrolytic "MO'type copper, 
NTSB" type zine and "C1" type lead were used as charge materials in ° 
‘ a low-frequency induction furnace. An alloy specimen annealed after: — 
: cold deformation showed a considerable increase in performance fig- | 
| ures at 500-600C and a sharp drop in eiongation within the 700 to | 
; 800C temperature range. Microanalysis showed that deformation and | 
annealing affect the. decomposition of solid solutions and that a | 
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ACCESSION NR: AP4O40686 $/0129/614,/000/006/0009/0011 
; TITLE: Changes in the structure of Mg-Gd alloys in the ordered state ' 
- AUTHOR: Kasy*mbekova, K. K+; Melikhov, V. D.; Presnyakov, A. A. 


“| SOURCE: Metallovedeniye 4 termicheskaya obrabotka metallov, no. 6, 
i 1964, , 9-11 ‘ 


| TOPIC TAGS: ordered state, Mg Cd alloy, plasticity, microhardness, 
alloy structure 


+ 
1 
; 
i 


‘ ABSTRACT: So far, there has not been any data available concerned 
‘ with the effect of the ordered state on plasticity and strength of 
‘ MgoCd, MgCd and MgCd, alloys. In earlier work, the authors discover- 
i ed“the anomalous effects that occur in the changes of plastic propere - 
| sies of alloys in a near-ordered state. In Mg-Cd specimens having © 
\! a stoichoimetric composition, plasticity rose sharply. Now, the 
‘\' authors attempt to verify earlier investigations by submitting cast 
‘!: Mg-Cd specimens in an ordered state to hardening at different 
| temperatures. X-ray examinations showed that the heat-treated 
! specimens subjected to tensile tests consist of a rhombic anda \ : 
cipetag gable phase. The ordered rhombic phase has the following al oa 
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, intermediary metastable phase has a = 6,072 kKh; c = 10.018 kX 
! and c/a = 1,65. Maximum microhardness and the greatest changes in 
; lattice parameters were observed at 250C. At this. temperature, 
| deformation releases an intensified order-disorder..diffysion process | 
| that results in high plasticity provided the transformation and 
deformation processes stand in a favorable kinetic ,relationship. 
The orig. art. has: 2 figures. ‘ 


| 
i parameters: a ™ 4,993 kX; b = 3,216 kX and c = 5,256 kKh and the 
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ABSTRACT: A new "oblique" method for x-ray analysis of alloys was developed and: ° 
used to study detailed processes occurring in the thermal and mechanical treatment 
of alloys. It involves the rotation of a coarse-grained metal sample around its 
axis at an angle of 90° - © relative to the incident x-ray beam. A basic require- 
ment of this method is that the incident radiation should produce a reflection at 
an angle not less than 76-80°. These reflections make it possible to measure the 
lattice parameter with sufficient accuracy and to analyze the state of the alloy 
according to tha interference spots. This method was applied to the study of Cu-Zn 
alloys with 15-0 % by weight Zn. To study the temperature behavior of the alloy 
structure, the samples were first annealed for 750 hours, followed by a gradual 
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cooling from 750C to room temperature. Other samples were quenched from 700, 750 
and 800C, with subsequent tempering from 100 to 760G. During tempering of hardened 
brass samples the anoralous variations ware observed in the x-ray interference 
structures and in the crystalline lattice parameter. These were believed to bo 
related to a process of metal ordering. Maximum anomalous variation was associated 
with the 750C quench. The change in the time lag at that tomperature resulted in 
the appearance of new lattice parameter anomalies during tempering. The hardening 
at 800C caused the disappearance of the anomalies observed in the structure of the 
x-ray reflections. Orig. art. hast 5 figures. 
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x ABSTRACT: “Mechanical. properties, i.e.; fracture strength, hot hardness elongation | 
‘|'and reduction in area of cast button head spe specimens were studied as a function of 
strain rate and temperature. Four rates of elongation were tested: .02, 0.1, 1.3, 
‘8 mm/sec. Increasing elongation rate was found to have no effect on the fracture 
“| strength while ductility. ‘(true elongation) strongly increased. Ductile to brittle 
| transition temperature increased from. 340-550°C. Commercial purity antimony exhi- 
| bited brittle. fracture at all temperatures and.this is attributed to the existence 
- | of both a less equiaxed grain size and the visual presence. of foreign precipitates 
-|in its grain ‘boundaries. Lattice parameter measurements showed a change in the co- 
efficient cf shermal expansion occuring at 400°C, this ae said to be brought 
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